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INTRODUCTION 

Measurements ol alinosphe r i c radio noise are IK-i tig mbde by the 

Electronics Laboratory of the Military Peaearcli and Development Center 

(-MWXi-KLK a joint That t and-tin i ted States-organization in Bangkok.  The 

noise-measuring equipment (KfH. ii, modeled alter the II S. National 

Bureau of .Standards Badio Noise Recorder, Model ARiN-2, is located near 

the village of Laem Lhabang (Vi^. 2), about 90 kilometers southeast of 

Bangkok, in order to minimize interference from man-made noise.  A view 

of the site, showing the standard AnN-2 antenna und ground plane, is 

presented in Fig. 3. 

The cooperation and participation of the staff member., of the 

Thailanu Ministry of Defense and the support of the United States 

Advanced Research Projects Agency and the U.S. Army Klectronits Command, 

have made it possible for the data presented in this report to be 

accutnu lated. 

Tables I and 11, below, present information about the site and the 

equipment. 

Kor convenience in applying the results in this study, a nomogram 

for transforming effective antenna noise figure to noiss field strength 

as a function of frequency is presented in Fig. 4. 

/:      =     /      _ /       /      . 

} 
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FIG. i    ARN-3  ATMOSPHERIC   RADIO  NOISE  MEASURING   EQUIPMENT 

-     ^  
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FIG. 2   LOCATION OF   THE  RADIO  NOISE  RECORDING  STATION AT LAEM CHABANG, THAILAND 
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Table I 

HADlO NOISE MEASURING SITE AT 
L\KM UIABA»" THAILAND 

GEOGRAPHIC LOCATION 
ELEVATION ANCLE OF HOHIZoN 

l.al it udr Lt>n^ 11 tide 

13.550N 10Ü.90ÖE Less  than  S iie({rees   in  all 
directions;   zero degrees towards 
llie weal (Gulf of Thailand) 

Table 11 

ARN-:5 HADlO NOISE RECORDER SPECIFICATIONS 

Antenna Standard f}.()2'»l-meter (21.7')  feet)    I 
vertical   antenna with ground plane 
consisting of ninety  radial  wires, 
each approximately  100  feet  long. 

Frequencies of Measurement 6,   13,  21    160,   5S0,   2,300,   5.000     1 
and 10,000 klh. 

Effective nnise  bandwidth 
nf   receiver ?00 \h                                                     1 

Recording! chart  speed 5 cm per hour 
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En = Equivalent Vertically Polarized Ground Wave rms. Noise 
Field Strength in dB Above 1 nv/meter for a 1-kHz Bandwidth. 
fMu - Frequency in MHz 
MHz 
Source:  ESSA Tech. Report IER 18-ITSA 18-28 

FIG. 4   NOMOGRAM  FOR  TRANSFORMING  EFFECTIVE  ANTENNA NOISE   FIGURE 
TO NOISE   FIELD STRENGTH  AS  A  FUNCTION  OF   FREQUENCY 
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II DISCUSSION 

The noise data contained in this eport are coaipotible with the data 

in a series <> T Technical Notes published by ITSA.* (Series 18) "Quarterly 

Radio Noise Daia." The following two parameters oi the atmospheric noise 

are tabulated in the Appendix; 

(1) Mean   power 

(2) Mean   envelope   voltage. 

The   mean   power   is   a   basic   parameter   and   is   expressed   as   an   effective 

antenna   noise   factor,    V_.      f^    is   defined   as   the   noise   power   available   from 

an   equivalent   loss-free   antenna   in   dB  above   kTb,    the   t.iermai   noise   power 

available   from  a   passive   resistance,    where 

k   =   Boltzmann's constant (1.38   *   10"2i   joules   pr  degree 
Kelvin) 

b   s   Effective   reciver   noise   bandwidth   (Hz) 

T  =   Reference   temperature,   taken   as   288  Kelvin. 

The  mean   envelope   voltage,   Vd,    is  expressed   as   a   deviation   in  dB 

below   the  mean   power. 

l-our   frequencies,   either   in   the  \W  and   MF bands   or   in   the  VLF and 

Lt   bands,   may   t.t   recorded   simultaneously   for   30   minutes.      Switching  between 

the   two   sets   of   four   frequencies   is   accomplished   aulomatica1ly   each   half 

hour.     The   average   power  and   the  mean  envel«  u-   voltage   are   recorded   on   an 

8-channel   strip-chart   recorder.     The   I hirty-minutc   samples   are   taken   as 

represeriting   the   noise  condition   f >r   the   full   hour. 

The   mor.lh-hour  medians   for  power   and   voltage,   F       and   V,        resoec- 

tively,   are   determined   from   the   hourly   values   scaled   from  the   chart 

recordings   for  each   of   the  cor res ponding   frequencies.      Normally,    from 

twenty-five   to  thirty   observations   of  the   mean   power   are   obtained   monthly 

iHsmute   for Telccowmiiication   Science* and Aeronwny,   of the   rnstu.jtea   for Env.ror.mpr     '   R. ?search, 



lor   each   hour   oi'  the  day   and   from  ten  to   fifteen   observations   of   the   voltage 

deviations.      When   there   are   fewer   than   fifteen   obsrrvations   of   the   mean   power 

or   seven   observations   of   the   voltage   deviations,    the   lahulated   values   in   the 

Appendix   are   identified   by   an   asterisk. 

The   extent  of   the   variation   of  the  noise   power   from day   : n clay   at   a 

particular  hour   of  the  day   can   be  determined   from   the   upper   and   lower  decile 

values   of   F^.      These   are   expressed   in   dB  above   and   below   the   month-hour 

median,    Kam,    and  designated   by   l)u   and   l)/,    respectively,    in  Table   A-l. 

Time-block   median   values   of   noise   are   tabulated   on   a   seasonal    basis 

and   are  obtained  by   averaging  all   month-hour  medians   for   the   four   horns 

of  the   day  within   the   t h ree-r.ont h   period   (see  Table   A-2   and   jig.   A-l).   The 

lime-block   .alues   confirm   to   the   seasonal    time-block   values   used   ;n  CCIH 

Report  No.   .522. 

The   results   of  the   noise   measurements   at   MF  and  Up      n-   the   months 

March,   April,   and  May   1%6,   are  given   in   this  reoort.     \o  dr.a   for   LF 

and  VLF   for   these  months   are   availab'e,   but   it   is  expected   that   data   for 

these   frequency   bands  will   be   published   in   subsequent   reports. 
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Station:     LAEM UIAHANÜ 

MüNm-llül 

Lal. 

K VALUES OF 

13.05UN 

RADIO NOISE 

Long.    100 

f 1 
. 4UK Muh1 li Sept.   19h" 

i     Hr. 
(1.1) 

1HEQUKNC\ (Mil: 

U.5 3 2.3 5.0 10 , o 
f am 1) 

U Ol flm K am D u Dl dm f™ D u ", Vi,„ ^a. 1) 
it »i \l:: 

üü 108 8 9 4,0 78 9 8 4.0 07 13 i 3.0 63 10 10 2.0 

Ul 10b 7 3 4.0 78 7 8 1.0 b9 15 6 3.0 hl h 15 13 

02 105 11 5 4.0 79 7 r 3.0 b9 10 3.0 59 8 13 2.0 

03 107 10 8 4.0 78 5 8 4.0 70 7 3 ii 59 8 15 2.0 

1     ü4 
108 7 

i 13 4 0 7 b 5 b 4.3 70 11 9 3.0 hl 16 20 2.0 

05 107 8 14 3.0 75 9 8 3.0 b8 13 7 3.0 ab 14 16 2.5 

Ob 93 12 
■* 

1.0 75 4 5 3.0 68 9 10 .5.0 b3 8 12 2.0 

07 92 12 11 2.0 bb 8 8 2.0 59 -- -- 3.5 56 Ui 7 2.11 

|     OB 87 9 12 2.0 b2 10 11 2.0 48 5 4 4.0 49 1 1 6 2.0 

i     09 81 12 8 3.0 58 -- -- 2.5 45 8 3 4.0 4h in 5 3.0 

10 79 12 9 3.0 54 •- -- 2.5 44 b 7 2.5 43 10 12 3.0 

11 82 13 15 2.5 52 18 9 3.0 44 11 7 3.0 42 12 6 3.0 

12 84 18 12 4.3 51 21 8 2.5 42 11 5 2.5 44 13 5 3.0 

13 89 -- -- 8.0 b2 10 14 2.5 45 8 8 3.0 40 13 1 3.0 

14 9b -- -- 10.J 63 13 13 4.5 4b 10 4 3.0 43 9 5 4.0 

15 98 10 10 9.0 bb 11 10 6.0 47 8 4 4.0 4b 7 8 3.0 

1     lb 102 11 12 b.5 73 7 8 3.0 55 10 5 3.0 53 11 8 3.0 

1     17 
103 10 e 4.0 79 5 13 2.0 60 8 3 2.5 57 12 7 2.0 

j      18 10b 7 ii 2.0 82 b 6 2.0 73 i 5 2.0 b2 11 9 2.0 

!  19 10b 8 b 2.5 82 11 11 2.0 77 b 9 2.0 b5 6 8 2.0 

j     20 ?üb t 3 2.0 82 9 8 2.0 76 8 6 2.5 65 8 8 2.0 

1     21 105 b 4 2, 3 81 10 2.0 * i 6 5 2.0 68 8 10 1.3   j 

1     22 106 b 5 2.3 81 7 9 2.0 75 10 6 2.5 69 9 9 1.0 

|     23 103 7 b 3.0 80 9 12 2.5 73 II 11 3.0 63 10 10 l.ii 

r -   Mciiiiin   valjp of  • ffertiv**  antenna    noise   in  dB above  kTb 

D -   Hallo  of  upper (Jpritf   to mpii. an   in  dB 

Ü, =  Ratio of median  to  lower decile  in dB 

\ , ~  Mediui)  deviati*iii  of  averape  voltage   in  dB below mean  power 
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>iat inn: I.AKM C:ilABAN(i 

MuVm-llolR VALUKS OF RADIO NOTSK 

Ui.   i:<.0SnN loiif    IQU.'-»''^ Month Uil.    i9b 

Hr. 
f LT) 

FHKQUEKCV (MHt)                                                                   i 

0.S3 s* 0 10 Ü 

V 
Am 

1) "i il m 
F 

um    I 
I)    1 

u 
Dl v,.m | K

an, D     1 
"' 

V|,„ !• "u ", ^„, 

00 102 7 7 2.5 77 1 9 5.0 62 6 4 4.0 3o 11 i 4.0 1 

01 102 b 5 4 0 7b ti b b.O 65 13 8 5.0 5; 13 8 4.0 

02 10-1 8 0 4.0 77 9 7 b.O b4 10 5 6.0 57 18 9 4.0 

0:i 104 S 8 5.0 7b 12 7 7.0 63 1 1 4 5.0 51 14 6 4.0 

1  04 
104 8 3 5.0 7ü 8 9 8.0 63 7 6 6.0 55 b 8 4.0 1 

03 102 i 
•1 
f 5.0 7ö 11 9 7.5 63 7 5 5. 5 51 15 6 4.0 

06 95 5 10 2.0 72 11 7 5.0 59 10 4 6.0 57 14 J 4.0 

1  07 92 12 5 2.0 b7 14 9 4.0 53 10 4 7. 5 53 9 6 4.0 j 

08 87 9 11 2.0 bO 14 8 4.0 49 -- -- 7.0 44 11 7 4.0 

09 It 14 h 4.0 57 7 13 4.5 40 10 5 6.0 46 10 7 3.5 

1U 73 15 9 3.5 5b -- -- 6.0 39 1(1 6 4.5 lb 8 7 4.0 

It 71 20 3 2.0 51 14 9 5. 5 39 8 5 3.5 44 14 6 4.0 

1  12 
79 12 13 3.0 51 13 8 3.5 39 7 5 4.0 42 10 i 3.5 1 

13 79 15 11 8.0 5b 14 13 7.0 40 6 
^ 4.0 41 7 5 4.0 1 

U 81 21 12 8.0 59 13 9 6.0 43 5 5 5,0 46 8 9 4.0 

1   15 
I    87 13 12 7.0 bl 10 9 7.0 43 9 5 5.0 46 9 8 .0 

1   1Ö 
90 lb 12 5.0 b8 8 11 4.0 52 10 4 4.0 57 4 II 4.0 

1   1? 
98 9 13 3.5 71 9 7 4.0 58 8 5 1.0 53 7 5 4.0 1 

18 100 fc C 2.0 7b 12 12 3.5 67 6 2 5, 5 57 10 6 4.0 j 

19 101 10 10 2.0 77 9 10 3.0 69 6 3 4.0 59 8 r 4.0 

20 98 '0 ^ 2.0 80 8 10 3.0 71 7 4 4.0 b3 5 6 3.5 

1   2> 
99 9 7 2.0 80 7 12 4.0 73 2 8 4.0 64 4 I 4.0 1 

1   22 100 II i 2.0 77 11 B 4,0 68 b 5 4.0 63 7 1      8 3.0 

23 100 7 i     6 2.0 
?b 

7 8 5.0 65 8 b 5.0 61 7 !     9 3.5 

F      =  Median  value of  effective   antrnna  muse   in  dB ahuv»'  kTh am 

D  '  -  Hatio of  upper der lie  lo median   11>  «IH 

I),     ~  Hatio of median  to  lower   decile  in dB 

V.    "  Median deviation  of  averaffC  yoltSjte  »n  dB lieluw mean power dm 
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Siaiion:     LAKM UiABANG 

NiOVIll-IIOl« VAMFS OF RADIO NOISE 

Lai.   13.0JUN Long.   100.9^ Mimili  Nov.   I'Jhi 

Hr. 
(U) 

nu;yi;KNi:v tMHi.)                                                             j 

0. 53 -• 3 -,. i) iO.O                   | 

I.- 

am 1) u 
DJ v,l,„ F«, 1) »/ \u V 

Tin 
U u 0l v,i,„ K am 

1; 
u I'. \lm 

1    00 99 7 5 3.0 73 15 7 ■1.0 b3 4 4 3. 3 37 12 8 5.0 

1   01 
99 7 S 3.0 73 It 8 5.0 63 .' 7 3.0 33 12 3 5,0 

1  u2 
99 b 3 4.0 74 14 t 4.5 63 9 10 3.0 5i> ie 9 3.0 

03 99 b 7 4.0 73 15 5 3. 3 b4 0 4 5,0 54 7 9 3.0 

1    04 93 i 
- 
i 5.0 74 13 8 7.3 b3 S 4 h.O 50 18 11 5.0 

03 93 7 5 h.O 71 19 5 7.0 64 9 8 b.U 49 19 i 4.5 

Uo 9i 5 8 2 0 bb 15 7 4.0 60 11 8 3.0 32 8 10 4.5 

07 94 5 4 2.0 o3 10 11 3.0 5h 5 7 3.0 B 12 h 3.0 

m 88 8 5 2.0 bO 14 7 2.0 4b 12 7 6.0 11 i 1 3 6.0   1 

09 85 10 13 2.5 57 15 8 ■•>  - 42 It i 3.0 U II 8 4.3   1 

10 83 11 12 3.0 55 10 9 2.0 39 6 3 3.0 •44 -- -- 3.0   ' 

11 8! 8 14 2.0 52 13 3 2.0 38 7 3 3.1) •43 -- 1.0 

1  l2 
82 9 9 2.0 £vi 17 r, 2.0 39 4 1 .: o •47 -- -- 4.0   1 

1  13 
80 n 13 2.5 52 20 b 2.0 39 5 4 3.0 48 8 10 4.0 

It 88 11 19 3.0 5h 18 8 2.0 41 4 5 3.0 45 9 3 4.0 

1   IS 87 8 15 2.5 58 15 - 1.0 43 5 4 3.0 49 ■1 12 4.0 

!ii> 9b 3 13 2.0 70 10 13 1.0 52 5 b 2.0 32 12 * to   1 

17 98 5 13 1.5 TO 13 i 1.0 57 6 2 3.0 30 11 - 3.0 

18 100 3 3 2.0 76 12 t> 1 0 (>5 7 10 3.0 35 11 b 4.3 

19 101 3 r 2.0 79 9 10 2.0 h8 b 11 2.5 hi h ') 4.0 

20 101 4 4 2.0 77 10 (> 2.5 h8 8 3 3.0 (ill 10 5 4.0   1 

21 99 b 3 2.0 78 12 5 2.0 b9 4 7 3.0 b2 8 3 1. 5 

1    22 100 5 5 2.5 77 12 8 3.0 70 5 11 3.0 •b! -- -- 1,3 

1   23 100 5 5 3.0 75 12 b 4.0 b7 7 :> 4.0 39 if 8 1.5 

j-Vwpr »han  IJ Hiivr- data Ofl power rüfasurpmpnt s  and nu  (orrpu! at iun> fflflde   f<'i   ll    ant) \h 

V      -  Mtili.m  valur of effective aitirnna nois«  in dB above kTb am 

D      -   Ratio  of upper dnilr  \v mrdian   IU  dH 

P.     -   Ratio  of mrdian  to   lowi   decile   in  dB 

,    = Median deviation of a^irage  voltage   in dB belov n, «an (lower 
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